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<g) verfahren zur Herstel.ung von bel.farbigen O.sauresu.fonaten 

Ein Verfahren *ur Herstellung von hellfarb.gen Olsauresul- 
. „lm„ du.ch kontinuierliche Sultonierung emer teehni- 
0 c h en Olst « mi° einem Olsa.regeha.t von 65 bis 85 Ge^- 
STund e.nem Lino.sauregehal, von bis™ 13 Gew m. ja* 
formigem Schwefe Itrioxid in e.nem Mo verhal w,s von lech 
nischer Olsaure zu Schwefeltr.oxid von 1 : 0,8 bis 1 1.0. Neu 
ahsation and Hydrolyse des sauren Suttoroerungsproduk 
e mit w»6ri 9 e Basen U nd Bleichung des neutrahaerten 
ndZdTo.ys, B r,an SuHonierungsproduKtes .uf.r, O.sa.re- 
sulfonate mil Klettfarbiahlen von hochstens 100. 
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Beschreibung 

Sch«.f.S«™« aus der GB-C 12 78 421 bekanni. Dtae V.rolfadlictong mach, Mga«4. A.g.ban ub«r d« 
Farbe der dabei erhaltenen Olsauresulfonate: 

| Die Farbe der Sulfonierungsprodukte ist abhangig von den ^^SS^J^T"^ ^ 
LntaktzeitimReaktorundderTemperaturderdemReaktorzugefuhrtCT 

7 Die Farbe der Sulfonierungsprodukte ist abhangig von der Menge an eingesetztem bcnweieiirioxia 
wob" ein Obersc huO vol . Tehr'als 15 Mo.-%, bezogen auf Olsaure. schlechtere Farben be, nur gennger 

Fettsauren zu schlechten Farben der Sulfonierungsprodukte fuhrt. 

Es oibt auf dem Markt zahlre.che technische Olsaurequalitaten, insbesondere so Iche aus nachwachsenden 
naSrlSen Rohs^f^n w e Rindertalg, Schweineschmalz, Olivenol. Sonnenblumenol und Palmkernol die Gehal- 

Schwefeltrioxid als Sulfonierungsm.ttel erhalten lassen. 
Das Verfahren der Erfindung umfaBt die folgenden Stufen: 

bfweutrahsation und Hydrolyse des in Stufe a) erhaltenen sauren Sulfonierungsproduktes mit waBr.gen 

SekhL des in Stufe b) als waBrige Lbsung erhaltenen Olsauresulfonates sowie gegebenenfalls 
d) Konzenmerung der in Stufe c) erhaltenen, waBrigen Losung des geble.chten Olsauresulfonates. 

Die in dem Verfahren der Erfindung einzusetzende technische Olsaure enthalt andere gesattigte ^j** 1 *- 
ti^ZS^nSw^Lk^uahio^ d. h. Fettsauren. die nicht Olsaure und Lmo Inure sind und die 
^S^L^m Olsaurequal.taten a.s Begleitstof fe SrucSe £S 

"gSSSZm^* SfiStaiS-*- - der o. g. Stufe a) erha.tene saure Su.fon.erungsprodukt . it 
wS Jen £ ^neuSiert und hydro.ysiert. Dabei reagieren die bei der ^T^S^SS^ 

SSn wfien Basen sind waBrige Losungen von Oxiden bzw. Hydrox.den von AD^ulta wk 
N. ium Kalium oder Lithium oder von Erda.kalimeta.len wie Magnes.um ^S^^v^SSS 
Basen wie Ammoniak, Ethanolamin, Diethanolamin oder Tr.ethanolam.n. lm allgemeinen ist die Verwendung 

TS g dVm N vI^ 

die bei der Ble.chung oberflachenaktiver Sulfonate und Sulfate iibl.chen Methoden verwendet werden. Es i st 
moglfch und fur Verfahren in. technischen MaBstab auch vortei.haft. die Stufen ^^T^MUta 
se sowie des Bleichens gleichzeitig durchzufiihren. Das geble.chte Reakuonsprodukt kann anschheBend, falls 
erwunscht. durch Entfernung von Wasser, z. B. durch Destination, konzentnert werden. 
55 Es war aufgrund des eingangs diskutierten Standes der Technik n.ch. zu erwanen gewesen. daB d.e Sulfonic- 
" rung von technischen Olsaurequalitaten mit einem Unolsauregehalt bis zu 13 Gew.-% insbesondere .m l Bere ch 
von 4 bis 1 2 Gew,o/o, bezogen auf das Gesamtgewicht der technischen Olsaure. d.e Herstellung von ble.chbaren 

0 ^^^^™ e «or m des Verfahrens der Erfindung su.fonier, man eine technische 
60 Olsaure. die einen Unolsauregehalt im Bereich von 4 bis 13 Gew,%, bezogen auf das Gesamtgew.cht der 

''Gem^eiSrweUe^vorteilhaften Ausfuhrungsform der Erfindung sulfoniert man die technische Olsaure 
mit dem gasfbrmigen Schwefeltrioxid in einem Molverhaltnis von in der technischen Olsaure vorhandenen 
olef.nischen Doppelbindungen zu Schwefeltrioxid im Bereich von 1 :0.90 bis 0.98. lnnerhalb dieses Bereiches 
« lassen sichnach dem Bleichen besonders hell gefarbte Olsauresulfonate erhalten. 

Die Sulfonierungsstufe des Verfahrens der Erfindung kann in den ublichen Reaktoren fur die Umsetzung 
eeeigneter Reaktanden m,t gasformigem Schwefeltrioxid durchgefuhrt werden: derart.ge Reaktoren sind t Rin 
G Dieckelmann H.J. Heinz. The Basics of Industrial Oleochemistry. Peter Pomp GmbH, S. 11 1 bis 128 (1988) 
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GemT einer wei.eren vor.e.lhaf.en ^^^^ww^pe™""*"" 1 "- Dabel k ° nne " ^""T 

™C«ru«° 53K35. - - — — - ; M °;- 

Di« S«J.»! b«* »rt "I i t',? k ?™'fi?L ,t JkE£*£> Sulfa*™* «»» ^""^ 



15 



20 



sondere 1,0 bis 2 Gew, 
Losungen des Olsauresulfonates. 



Nr. 1: aus Rindertalg 
Nr.2:aus01»ven6l 
Nr. 3: aus Sonnenblumenol 
Nr.4:aus Palmkernol 
Nr.5:ausO!ivenol . 
Nr. 6: aus Rindertalg 
Nr. 7: aus Rindertalg 
A 



35 



40 



45 



50 



von 6 mm bestand. Der Reak.or war am Kopfmrt < ener au g ^ Qleum wurde mil 

Gaseinlei.ungsrohr versehen. Cas.orm.ges ^^MMmt und fur die Sulfonierung e-ngeiem. 
Slickstoff auf eine Konzentralion von 5 Vol.-% ^nweie iiriox .u au fg ege ben. Die Zufuhr des Schwefel 

S, D Olsaure wurde mi. einer konsumen ^SSX^^^^ lecM ™ ^^J^t 
trioxid/Stickstoff-Gemisches wurde so e.ngestellt.daO das Mow &h rfe|trioxid , :0 ,90 betrug. M.t Hi fe 

Natronlauge enthiek, aufgefangen und anschlieBend bet emem p 

^nydro.ysi- Produk, wurde be, Umgebungs.empera.ur (ca. 20=0 pon.onswe.se mi. zwe, Gew,o/o 



60 



10 



20 



37,0% 
4,5% 
1,1% 

46,1% 

12 
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Wasserscoffperoxid be^ g en auf aktive Substanz. zugesetzt in For, e.ner 35 o7w,%, g en wiOn.cn Wasser- 

S tsCrS " W — klargd6StC Pr °^ ktC Crhalten ' ^ mU 0,S " Ure Nr 4 gem " 

Tabelle 1 erhaltene Produkt wies die folgenden Kennzahien auf: 

waschaktiveSubstanz(nachEpton;MG - 405) 
unsuifonierbareSubstanz(Petrolether-Extrakt) 

Natriumsulfat 
Trockenriickstand 
Klett-Farbzahl(l cm-Rundkiivette) 

Die Bes.immung der K.en-Farbzah. erfo.g.e in e.nem Klet-Su^erson-Photometer mi. B.aufiUer (400 bb 
450 nm) unter Verwendung von 1 cm-Rundkuvetten. Laeerzeiten und verschiedenen Molver- 

Die mi. den oben genannten Olsaurequaluaten telunKrKtaed '^ en zy Schwefelt r,ox,d erhal.e- 

haltnissen vonindememgesetztenOlsauregem, ch vort^ ^ ^ ^ 

nen Klet.-Farbzahlen sind m Tabelle 2 am Scj^jj *Jf ^chs Monaten im Vergleich zu einer frisch destillierten 
Versuchen mit der Olsaure Nr. 6 daB erne Lagerze l vo ^^^ z ' ah)en f Qhrt . B erei.s erne Ugerze,. von 
Olsaure (Lagerzei. = 0 Monate zu erhebhch ^'^"'"^ 

uber 13% Olsauresulfonate,die nicht mehr bleichbar sind. 

Tabelle 1 
Eingesetzte technische Olsauren 



Zusammen- 
setzung 



Olsaure Nr. 
1 2 



35 



C, 2 
Cl4 

GV 

C 15 

Ct6' 
C,7 

c, 8 

C 18 ' 
C, 8 " 
C l8 " 

C20 

C20' 

sz 

JZ 



0,1 

2,7 

0.8 

0,5 

4,1 

5.4 

13 

1.0 

73,3 

8,7 

1,0 

0,1 

u 

201,7 
93.5 



0,1 



16,2 

1,1 

0,2 

2,3 

68,7 

10,1 

0,5 

0,3 

0,4 

200,0 

85,1 



3 


4 


5 




0,5 




< 0.5 


1,2 




3,5 


4,3 


4,6 


< 1 


0,3 


1,0 


< 1 


0,4 


0,2 


3,6 


1.0 


1,6 


82.8 


80.0 


82,7 


8,4 


11.0 


8,1 


< 1 


0.2 


0,7 


0,1 


0,2 


0.3 


< 1 


0,2 


0,3 


196,3 


199,8 


194,7 


86,5 


92,5 


92,3 



0,4 


0,2 




2,1 


2,6 




0.3 


2,4 


0,5 


0,4 


0.4 




4,6 


3,7 


5,5 


5,0 


10,3 




1,2 


2,5 




0,9 


0,9 


1.5 


70,7 


72,6 


56 


11,8 


2,7 


21.5 


0.6 


0,5 


10.5 


01 


0,2 


0,5 


1,8 


1.0 


1.5 


200,4 


202,7 


199 


93,8 


85,2 


122 



50 



55 



60 



65 
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EmfluBvon Lagerzeiten 



Tabelle 2 

und Molverhaknissen auf die Klett-Farbzahl 



i , rt .r^it Molverhaltnis 



Sulf.ergrad KleU-Farbzahl 



36 



i o °- 98 £2 38 

1 7 0,90 87,1 71 

1 „ 094 81,5 1 

2 ° 094 85,7 \l 

4 0 °' 97 86 2 12 " 

O 0,94 86 ' 2 

4 0 0,91 85,0 23 

5 0 nq2 87,0 45 

ft 0 'J. R4 5 98 

ft 0,90 84,s 

6 6 0,97 88,6 I" 
6 0 0.94 83,5 >6Q0 



7 a o 0,94 905 

Patentanspruche 



, VerfahrenzurHersteUungvonhenfarbigenO^uresulfo^ yon 65 b 85 

S'Srauon 0 !^^.^ Oes in S.ofe a) erhaUenen sauren Su.fonierungsprodu.aes mi, waBn- 
5 eSuSes in S,ufe b) a.s waBrige LOsung erha.tenen O.sauresulfonates 

^o" 
™.s^^ 

neutralisiert und hydrolysiert. a n.nriiche 1 bis 7 dadurch gekennzeichnet, dafi man die sauren 

ars^ss^-S^r-aas^ - - - - 
^'^^^B^h^TX^. - - - 

gelagert worden ist. ^ A n<nrhrhe 1 bis 13 dadurch gekennzeichnet, dafi man technische 



55 



65 



hochstens50,aufweisen. 
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P 13480/89 

M /UM(#13) 07.08.1989 

Process for the preparation of light-colored oleic acid 
sulfonates . 

The invention relates to a process for the 
preparation of light-colored oleic acid sulfonates. 

The preparation of oleic acid sulfonates by 
reaction of industrial oleic acid cuts with gaseous 
sulfur trioxide is known from GB-C 1,278,421. This 
publication makes the following statements on the color 
of the oleic acid sulfonates obtained by this process: 

1. The color of the sulfonation products depends on the 
reaction conditions, in particular the contact time 
in the reactor and the temperature of the starting 
substances fed to the reactor. 

2. The color of the sulfonation products depends on the 
amount of sulfur trioxide employed, an excess of 
more than 15 mol %, based on oleic acid, resulting 
in poorer colors with only a slight increase in the 
degree of conversion. 

3. The color of the sulfonation products depends on the 
content of polyunsaturated fatty acids in the 
industrial oleic acid employed, a content of more 
than 3% of these polyunsaturated fatty acids leading 
to poor colors of the sulfonation products. 

There are available on the market numerous 
industrial oleic acid grades, in particular those of 
regenerating naturally occurring raw materials, such as 
beef tallow, lard, olive oil, sunflower oil and palm- 
kernel oil, which have contents of polyunsaturated fatty 
acids of more than 3% and to date could not be sulfonated 
by the process known from GB-PC 1,278,421 to form light- 
colored oleic acid sulfonates. The process of the inven- 



- 2 - 

tion is thus directed towards the preparation of light- 
colored oleic acid sulfonates which can be obtained from 
industrial oleic acid grades having a relatively high 
content of polyunsaturated fatty acids using gaseous 
sulfur trioxide as the sulfonating agent. 

The process of the invention comprises the 
following stages: 

a) continuous sulfonation of an industrial oleic acid 
having an oleic acid content of 65 to 85% by weight 
and a linoleic acid content of up to 13% by weight, 
the remainder (to 100% by weight) being other 
saturated or unsaturated fatty acids having 10 to 22 
carbon atoms, using gaseous sulfur trioxide in a 
molar ratio of olefinic double bonds present in the 
industrial oleic acid to sulfur trioxide of 1 : 0.8 
to 1.0; 

b) neutralization and hydrolysis of the acid sulfona- 
tion product obtained in stage a) with aqueous bases 
and 

c) bleaching of the oleic acid sulfonate obtained in 
stage b) as an aqueous solution, and if appropriate 

d) concentration of the aqueous solution, obtained in 
stage c), of the bleached oleic acid sulfonate. 

The industrial oleic acid to be employed in the 
process of the invention contains other saturated or 
unsaturated fatty acids having 10 to 22 carbon atoms, 
that is to say fatty acids which are not oleic acid or 
linoleic acid and which are usually contained as concomi- 
tant substances in industrial oleic acid grades, for 
example capric, lauric, myristic, myristoleic, palmitic, 
palmitoleic , stearic , linolenic , arachinic , gadoleic , 
behenic and erucic acid. Fatty acids which are di- 
unsaturated and more than di-unsaturated and are not 
linoleic acid can be contained in an amount which is 
preferably not more than 2% by weight. 

According to the process of the invention, the 
acid sulfonation product obtained in the above-mentioned 
stage a) is neutralized and hydrolyzed with aqueous 
bases. During this procedure, the sulfonic acid groups 




in tne course of the suifnn, 
t-n. TypicaI examples o£ the aqueous - 

employe, in the n9 utrali,ation and sulfonatio „ 

ous solutions of hydroxides o£ alkau meta ^ 

sodium, potassium or lithium, or of oxides anH k , 
o( ,, h |.„ oxides and hyroxides 

alxalrne earth metals, such as magnesia, or calcium 

ammonia or organic o such a3 ethanolamina; ^ 

nolamrne or triethanolamine. The use of agueous odil 
hydrox.de solution is in general preferred 

According to the process of the invention, the 
oleic acid sulfonate obtained in stage b, is bleached! 
t e methods customary for the bleaching 9 of surla ! v 
sulfonates and sulfates can be used here. It is possible 
and also advantageous for processes on »„ • / 
scale f„- processes on an industrial 

scale for the stages of neutralization and hydrolysis 
and of bleaching to be carried out simultaneous^. I e 
bleached reaction product can then, if desir / d , £ 

oncentrated by removal of water, for example by distil- 
lation . 

On the basis of the prior art discussed at the 
outs t, it not to ^^^^ ^ e 

onation of industrial oleic acid grades having . 
Unoleic acid content of up to 13* by weight , in * 

iiTtv: th v an9e from 4 to i2% * « 

the total weight of the industrial oleic acid, enables 
bleachable oleic acid sulfonates to be prepared 

According to a preferred embodiment of the 
process of the invention, an industrial oleic acid which 
has a Unoleic acid content in the range from 4 to 13* by 
weight based on the total weight of the industrial oleic 
acid, is sulfonated. 

According to another advantageous embodiment of 
the invention, the industrial oleic acid is sulfonated 
with the gaseous sulfur trioxide in a molar ratio of 
olefinxc double bonds present in the industrial oleic 
acid to sulfur trioxide in the range from 1 , 0.90 to 
0.98. Within this range, particularly light-colored oleic 



acid sulfonates can be obtained after bleaching. 

The sulfonation stage of the process of the 
invention can be carried out in the customary reactors 
for the reaction of suitable reactants with gaseous 
5 sulfur trioxide; such reactors are described, for 

example, in G. Dieckelmann, H.J. Heinz, The Basics of 
Industrial Oleochemistry , Peter Pomp GmbH, pages 111 to 
128 (1988). The sulfonation in reactors of the falling 
film reactor type is preferred. It is advantageous to use 

10 an inert gas containing 1 to 10% by volume of sulfur 

trioxide for the sulfonation. Preferred conditions for 
the sulfonation are reaction temperatures in the range 
from 40 to 80, in particular from 40 to 60°C. 

According to another advantageous embodiment of 

15 the invention, the acid sulfonation products are neutral- 

ized and hydrolyzed at temperatures in the range from 60 
to 95°C, in particular 80 to 90°C, preferably in the 
course of 1 to 8 hours at a pH in the range from 5 to 9 . 

According to another advantageous embodiment of 

20 the process of the invention, the neutralized and hydro- 

lyzed sulfonation product is bleached with aqueous 
hydrogen peroxide solution. Solutions having a content of 
20 to 90% by weight of hydrogen peroxide can be used 
here. In general, the hydrogen peroxide solution is 

25 employed in an amount of 1 to 4% by weight of hydrogen 

peroxide, based on the active substance content in the 
neutralized and hydrolyzed sulfonation product. The 
bleaching is preferably carried out in the pH range from 
5 to 9. 

30 To obtain light-colored oleic acid sulfonates, it 

has furthermore proved to be particularly advantageous 
for the starting substance employed to be a distilled 
industrial oleic acid which has been obtained, for 
example, from naturally occurring fats and oils by the 

35 hydrophilization process in combination with preceding or 

subsequent lipolysis, and which has been stored for not 
more than 1 month in contact with air after the distil- 
lation . 

Industrial oleic acid sulfonates which have Klett 
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color numbers of not more than 100, in particular of not 
more than 50, after bleaching can be prepared by means of 
the process of the invention. 

The invention is thus based on the finding that 
the following measures - individually or in combination 
with one another - are of importance for obtaining light- 
colored oleic acid sulfonates by sulfonation of an 
industrial oleic acid with gaseous sulfur trioxide, 
neutralization and hydrolysis and bleaching: 

a molar ratio of industrial oleic acid to sulfur 
trioxide of 1 : 0.8 to 1.0, in particular of 1 : 0.9 
to 0.98, 

a linoleic acid content of not more than 13% by 
weight, in particular of 4 to 12% by weight; 
an oleic acid grade which is as freshly distilled as 
possible and which should not be kept for longer 
than 1 month with access of air after the distilla- 
tion; 

bleaching with aqueous hydrogen peroxide solutions 
in an amount corresponding to 0.5 to 4, in parti- 
cular 1.0 to 2% by weight of hydrogen peroxide, 
based on the active substance in the resulting 
aqueous solutions of the oleic acid sulfonate. 

The invention is illustrated in more detail below 
with the aid of preferred embodiments, reference being 
made to the table at the end of the description. 

Table 1 contains, for 7 different commercially 
available industrial oleic acid grades to be employed 
according to the invention, the compositions (in percent- 
age areas) determined by gas chromatography, the acid 
number (AN) and the iodine number (IN); and furthermore 
the Klett color number after bleaching. The table 
furthermore contains the corresponding values for an 
oleic acid A employed for comparison purposes and having 
a linoleic acid content which lies outside the range 
claimed. 

The fatty acids determined in the industrial 
oleic acid grades employed are reproduced in an abbrevi- 
ated notation. The subscript after the letter C denotes 




the number of carbon atoms in the chain; the number of 
primes denotes the number of olefinic double bonds 
present in the chain. Thus, for example, C 18 denotes 
stearic acid, C l8 ' oleic acid, C l8 ' ' linoleic acid and 
5 C 18 "' linolenic acid. 

The oleic acid grades No. 1 to 7 and A employed 





were 


of 


the following origin: 




No. 


1 : 


from beef tallow, 




No. 


2: 


from olive oil, 


10 


No. 


3; 


from sunflower oil, 




No. 


4: 


from palm-kernel oil, 




No. 


5: 


from olive oil, 




No. 


6: 


from beef tallow, 




No. 


7 : 


from beef tallow, 


15 


A 


• 

• 


from rape seed oil. 



The abovementioned oleic acid grades are commer- 
cially available products. 

General working instructions for the sulfonation 
of industrial oleic acid. 
20 The sulfonations were carried out in a falling 

film reactor of glass, which essentially consisted of a 
tube 1,100 mm long and 6 mm in internal diameter surroun- 
ded by a heating and cooling jacket. The reactor was 
provided at the top with a device for introducing the 
25 oleic acid and with a gas inlet tube. Gaseous sulfur 

trioxide produced by heating oleum was diluted with 
nitrogen to a concentration of 5% by volume of sulfur 
trioxide and was employed for the sulfonation. 

The oleic acid was introduced at a constant rate 
30 of 550 g/hour. The feed of the sulfur trioxide/nitrogen 

mixture was adjusted so that the molar ratio of olefinic 
double bonds present in the industrial oleic acid (calcu- 
lated from the iodine number) to sulfur trioxide was 
1 : 0.90. The reaction temperature of the sulfonation was 
35 kept at 50°C with the aid of a water circulation through 

the reactor jacket. 

After leaving the reactor, the reaction mixture 
was collected in a glass beaker which contained a 25% by 
weight sodium hydroxide solution and then heated at 90°C 



at a pH of 8 to 9 for two hours. 

Two % by weight of hydrogen peroxide, based on 
the active substance and added in the form of a 35% 
strength by weight aqueous hydrogen peroxide solution, 
were added in portions to the hydrolyzed product at 
ambient temperature (about 20°C). 

Bleached, pale yellow products dissolved in water 
to give a clear solution were obtained. The product 
obtained with oleic acid No. 4 according to Table 1 had 
the following characteristics: 
washing active substance (according to Epton, 
see Nature 160 (1947), 759 and Tenside 4 
(1967), 292; molecular weight = 405): 37.0 % 

non-sulfonatable substance (petroleum ether 

4.5 % 

extract): 

sodium sulfate: i,,L 
dry residue: 46.1 % 

Klett color number (1 cm circular cell): 12 

The Klett color number was determined in a Klett- 
Summerson photometer with a blue filter (400 to 450 nm) 
using 1 cm circular cells with an aqueous solution 
containing 5 % by weight of washing active substance. 

The Klett color numbers obtained with the above- 
mentioned oleic acid grades after different storage times 
and with different molar ratios of double bonds present 
in the oleic acid mixture employed to sulfur trioxide are 
summarized in Table 2 at the end of the description. The 
experiments with oleic acid No. 6 show that a storage 
time of six months leads to considerably poorer Klett 
color numbers in comparison with freshly distilled oleic 
acid (storage time = 0 months). A storage time of more 
than one month (with access of air) already leads to a 
noticeable deterioration in the Klett color number. As 
shown by the experiment with the industrial oleic acid A, 
oleic acid grades having a linoleic acid content of more 
than 13% give oleic acid sulfonates which can no longer 
be bleached. 




Table 1 

Industrial oleic acids employed 



Oleic acid 


















No. 




2 


3 


4 


5 


6 


7 


A 


Composition 


1 


















0.1 






0.5 




0.4 


0.2 




C 12 


















C 14 


2.7 
0.8 


0.1 


<0.5 


1.2 




2.1 
0.3 


2.6 
2.4 


0 






















0.5 










0.4 


0.4 




C 15 


4.1 


16.2 


3.5 


4.3 


4.6 


4.6 


3.7 


5.5 


C 16 












10.3 






5.4 


1.1 


<1 


0.3 


1.0 


5.0 




C 16' 
C 17 


1.3 


0.2 


<1 


0.4 


0.2 


1.2 


2.5 




1.0 


2.3 


3.6 


1.0 


1.6 


0.9 


0.9 


1.5 


C 18 


73.3 


68.7 


82.8 


80.0 


82.7 


70.7 


72.6 


56 


C 18' 


8.7 


10.1 


8.4 


11.0 


8.1 


11.8 


2.7 


21.5 


C 18" 


1.0 


0.5 


<1 


0.2 


0.7 


0.6 


0.5 


10.5 


C 18 ,M 


0.1 


0.3 


0.1 


0.2 


0.3 


0.2 


0.2 


0.5 


C 20 

C 20' 
AN 


1.1 


0.4 


<1 


0.2 


0.3 


1.8 


1.0 


1.5 


201.7 


200.0 


196.3 


199.8 


194.7 


200.4 


202.7 


199 


IN 


93.5 


85.1 


86.5 


92.5 


92.3 


93.8 


85.2 


122 



.5 
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Table 2 

Influence of storage times and molar ratios 
on the Klett color number 



from 

oleic acid 



Storage 
time 



Molar ratio 
C=C : S0 3 



Degree of 
sulf onation 



Klett 
color number 



no . 


(months ) 




(%) 




1 


0 


0.98 


86.4 


36 


1 


1 


1.0 


90.2 


38 


1 


2 


0.90 


87.1 


46 


2 


0 


0.94 


81.5 


21 


3 


0 


0.94 


85.7 


19 


4 


0 


0.97 


90.1 


39 


4 


0 


0.94 


86.2 


12 


5 


0 


0.91 


85.0 


23 


6 


0 


0.92 


87.0 


45 


6 


6 


0.90 


84.5 


98 


6 


6 


0.97 


88.6 


165 


7 


0 


0.94 


83.5 


10 


A 


0 


0.94 


90.5 


>600 




Henkel 

Kommanditgesellschaf t 

auf Aktien 

D 8572 

P 13480/89 

M/UM(#13) 

Patent Claims 

1. A process for the preparation of a light-colored oleic 

acid sulfonate with the stages 

a) continuous sulfonation of an industrial oleic acid having 
an oleic acid content of 65 to 85% by weight and a 
linoleic acid content of up to 13% by weight, the remain- 
der (to 100% by weight) being other saturated or un- 
saturated fatty acids having 10 to 22 carbon atoms, using 
gaseous sulfur trioxide in a molar ratio of olefinic 
double bonds present in the industrial oleic acid to 
sulfur trioxide of 1 : 0.8 to 1.0, 

b) neutralization and hydrolysis of the acid sulfonation 
product obtained in stage a) with aqueous bases and 

c) bleaching of the oleic acid sulfonate obtained in stage 

b) as an aqueous solution, and if appropriate 

d) concentration of the aqueous solution, obtained in stage 

c) , of the oleic acid sulfonate. 

2. The process as claimed in claim 1, wherein an indus- 
trial oleic acid which has a linoleic acid content in the 
range from 4 to 13% by weight, based on the total weight of 
the industrial oleic acid, is sulfonated. 

3. The process as claimed in claim 1 or 2, wherein the 
industrial oleic acid is sulfonated with the gaseous sulfur 
trioxide in a molar ratio of olefinic double bonds present in 
the industrial oleic acid to sulfur trioxide in the range from 
1 : 0.90 to 1 : 0.98. 

4. The process as claimed in at least one of claims 1 to 

3, wherein the sulfonation is carried out in a falling film 
reactor . 

5. The process as claimed in at least one of claims 1 to 

4, wherein an inert gas containing 1 to 10% by volume of 
sulfur trioxide is used for the sulfonation. 
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6. The process as claimed in at least one of claims 1 to 

5, wherein the sulfonation is carried out at a temperature in 
the range from 40 to 80, in particular 40 to 60°C. 

7. The process as claimed in at least one of claims 1 to 

6, wherein the acid sulfonation product is neutralized and 
hydrolyzed at a temperature in the range from 60 to 95°C, in 
particular from 80 to 90°C. 

8. The process as claimed in any one of claims 1 to 7, 
wherein the acid sulfonation product is neutralized and 
hydrolyzed in the course of 1 to 8 hours. 

9> The process as claimed in any one of claims 1 to 8, 

wherein the acid sulfonation product is neutralized and 
hydrolyzed at a pH in the range from 5 to 9 . 

10. The process as claimed in any one of claims 1 to 9, 
wherein the acid sulfonation product is neutralized and 
hydrolyzed with an aqueous alkali metal hydroxide solution. 

11. The process as claimed in any one of claims 1 to 10, 
wherein the oleic acid sulfonate obtained as an aqueous 
solution is bleached with aqueous hydrogen peroxide solution. 

12. The process as claimed in any one of claims 1 to 11, 
wherein the bleaching of the oleic acid sulfonate is carried 
out at a pH in the range from 5 to 9 . 

13. The process as claimed in any one of claims 1 to 12, 
wherein a distilled industrial oleic acid which has been 
stored for not more than 1 month in contact with air after the 
distillation is used. 

14. The process as claimed in any one of claims 1 to 13, 
wherein an industrial oleic acid sulfonate which has a Klett 
color number of not more than 100, in particular of not more 
than 50, after bleaching is prepared. 



Process for the preparation of light-colored oleic 
sulfonates . 



Abstract 



A process for the preparation of light-colored oleic 
acid sulfonates by continuous sulfonation of an industrial 
oleic acid having an oleic acid content of 65 to 85% by weight 
and a linoleic acid content of up to 13% by weight with 
gaseous sulfur trioxide in a molar ratio of industrial oleic 
acid to sulfur trioxide of 1 s 0.8 to 1 : 1.0, neutralization 
and hydrolysis of the acid sulfonation product with aqueous 
bases and bleaching of the neutralized and hydrolyzed sulfona- 
tion product give oleic acid sulfonates having Klett color 
numbers of not more than 100. 
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